Abstract. Nine traditional fermented yak milk samples were collected from Yangbajing region of Tibet in china, and their physical and chemical properties such as protein, amino nitrogen, organic acids, vitamin B, dry matter, ash, alcohol content were analyzed. Finding that protein (4.06±1.06%) , amino nitrogen (62.09±7.19 mg/100g), alcohol (891.69±919.74 mg/kg), lactic acid (23.38±6.05 mg/g), vitamin B 1 (40.89±23.08 µg/100g) in yak yogurt were significantly higher than that in ordinary commercial yogurt. The indicators may provide the basis for standard-setting of traditional fermented yak yogurt.
Introduction
"Yak" is a unique livestock species growing in Qinghai-Tibet Plateau and its neighboring high mountain regions of our country. It is the important means of production and livelihood for Tibetans, enjoying the reputation of "treasure in plateau". China is the main production area of yak in the world. There are more than 13 million yaks currently, accounting for above 90% of total yaks in the world [1] . The nutritional ingredient in yak milk is very rich. Its nutritional contents such as its dry matter, fat and protein, etc., are higher than ones of cow milk [2] . Therefore, yak milk also is known as "natural concentrated milk". Traditional fermented yak yogurt takes the fresh yak milk as raw material. After heated to boil and cooled to 40-45 o C, it is inoculated with 3%-5% yoghourt made last time. Then preserve heat to make an overnight fermentation for 10h. Finally, the production of traditional fermented yak yogurt is finished. Yak yogurt is characterized by a unique flavor, pure taste and a little mellow [3] . In addition, it is full of nutriments. The demand of local herdsman for nutritional ingredient has been met. It is an indispensable means of livelihood for Tibetan, and providing protein, fat and mineral substance, especially vitamin and other important nutrient substances needed by Tibetan living in the areas with poor food resource and climatic condition. In recent years, scholars have constantly proved that yak yogurt has many healthcare functions such as lowering human cholesterol, preventing gastric ulcer, resisting atherosclerosis, increasing bone density and regulating blood sugar as well as strengthening muscular tissue, lowering fat accumulation, boosting immunity and scavenging free radical etc [4] . Consequently, it is very popular in various consumers. At present, for the production of yak yogurt, the household-manual model is the principal one, which results in a great quality difference. In addition, the market is lack of relevant quality standard, which leads to the irregularity of yak yogurt quality as well as admixture of good and poor. For this purpose, the yak yogurt in Qinghai-Tibet Plateau is taken as the object of study to research its physico-chemical qualities such as protein, amino acid nitrogen and vitamin B etc. It is expected to find out the quality characteristic of yak yogurt so as to offer an important fundamental data for the further development and utilization of yak yogurt, as well as providing the theoretical support for the establishment of quality standard related to yak yogurt.
Material and Method
Reagents 9 yak yogurt samples (YBJ01, YBJ02, YBJ05, YBJ07, YBJ08, YBJ09, 011, 2-YBJ-1, KL-2) are taken from the yak milk naturally fermented by herdsman family in Yangpachen district of Tibet. After taken, they are immediately put into 10mL sterile sampling bottle (there are 7 to 8 bottles for each yogurt sample). Then carry them back to laboratory under low temperature condition and store them into - Copper sulfate (analytically pure), potassium sulphate(analytically pure), n-butyl alcohol(analytically pure), citric acid (analytically pure), glacial acetic acid (analytically pure), lactic acid (analytically pure) and potassium dichromate (analytically pure) as well as alkyl sodium sulfonate (ion pair chromatography pure) are from Chengdu Kelong Chemical Reagent Factory. Methanol (analytically pure) is from Hebei Siyou Zhuoyue Technology Co., Ltd. Triethylamine (analytically pure), from Tianjin Ke Mi Ou Chemical Reagent Co., Ltd. α-amylase (biological reagent) and papain (biological reagent) are from Beijing Ao Bo Xing Technology Co., Ltd. Vitamin B standard substance is from Sigma-Aldrich Trading Co, Ltd.
Instrument and Equipment
Kjeldahl apparatus ZDDN-II from Zhejiang Topper Instrument Co., Ltd., Acidometer DY-09 pHS-3C from Cheng Du Shiji Fangzhou Technology Co., Ltd., Shimadzu LC-20A high performance liquid chromatography from Shimadzu Corporation and high-performance liquid chromatography column AgilentXDB-C18 from Agilent Technologies.
Method
The protein was determined by GB 5009.5-2010 method; the amino nitrogen was determined by formaldehyde potentiometric titration method; the dry matter was determined GB 5009.3-2010 method; the ash was determined GB 5009.4-2010 method; the alcohol content was determined GB/T 12143-2008 method; the acidity of the titration was determined GB 5413.34-2010 method; the lactic acid, acetic acid and citric acid was determined SN/T 2007-2007 method; the vitamin B 1 was determined by GB 5413.11-2010 method; the vitamin B 2 was determined by GB 5413.12-2010 method; the vitamin B 6 was determined by GB 5413.13-2010 method.
Data Analysis
The experimental samples were made three times in parallel, and the SPSS17.0 statistical analysis software was used to analyze the difference of the experimental data.
Results and Analysis

Physicochemical Index of Yak Yogurt
The result shows yak yogurt is full of protein and amino acid nitrogen (Table 1 and 2). The protein content is 2.91%-6.32% (w/w) with average one, 4.06±1.06%. The content of amino acid nitrogen is 50.05-70.57mg/100g with average one, 62.09±7.19 mg/100g. The dry matter is 12.04%-21.35% (w/w), ash content, 0.84%-1.30% (w/w) and alcohol content, 151.56-2529.59 mg/kg. The average contents of protein and dry matter in yak yogurt is a little lower than the measured results reported by Li et al. [5] . But the ash content is a little higher than the value reported by them. The difference in the contents of protein and dry matter in yak yogurt may be related to the factors such as seasonal variation, dairy cow variety, milk secretion, milking number and milking method as well as feeding condition etc. [6] . The protein and fat contents etc. in fresh yak milk is higher than common cow milk. Under the metabolism of probiotics, the protein, fat and lactose in fresh milk are degraded in different degree. The contents of various amino acids are increased. The degradation of these macromolecular substances make the yak yogurt easier to digest than the yogurt sold in the market. The contents of protein and amino acid nitrogen in fermented yak yogurt are significantly higher than ones in the common yogurt sold in the market. The average ash content is a little higher than the measured results reported by Wu et al. [7] In addition, no obvious positive correlation property between dry matter and ash content is found, which may be related to meadow's geographical location and type as well as seasonal variation etc. The alcohol content of yak yogurt in Yangpachen area is 151.56-2529.59 mg/kg, lower than the measured result in Lhasa Tibet and Nagqu County [8] . In addition, the alcohol contents of samples have an obvious difference, which is related to microorganism species, quantity and activity and fermentation time of yak yogurt. The alcohol content of yak yogurt is a little higher than one of common yogurt sold in the market. That is because the traditional fermented yak yogurt is the typical IV fermented milk. Its dominant microorganism also includes saccharomycetes in addition of lactic acid bacteria. In the process of fermentation, there is not only lactic acid fermentation but also slightly alcoholic fermentation caused by saccharomycetes, such as co-fermentation of kluyveromyces marxianus and lactobacillus helveticus researched and found by Wu Yang in Sayram yogurt. But the common yogurt sold in the market is fermented by streptococcus thermophilus and lactobacillus bulgaricus, whose alcohol content is very low, almost no ethyl alcohol. It is found through a comprehensive comparison and analysis that the contents of protein, amino acid nitrogen and alcohol etc. in traditional fermented yak yogurt are significantly higher than ones of common yogurt sold in the market. It is determined that the characteristic index of yak yogurt includes protein content, 4.06±1.06% (mass fraction), amino acid nitrogen content, 62.09±7.19 mg/100g and alcohol content, 891.69±919.74 mg/kg. Organic acid is an important indicator in the degree of yogurt fermentation, also one of main flavor substances and natural preservative [9] . To measure the organic acid composition and content in yogurt play an important role in evaluating the nutritive value and taste as well as flavor of yogurt. In the experiment, lactic acid, acetic acid and citric acid appear at around 6.09 min, 6.38 min and 7.05 min. The measured results of organic acid and titration acidity in traditional fermented yak yogurt are as table 3 and 4. The titration acidity of 9 traditional fermented yak yogurts from Yangpachen district of Tibet is 108.23-290.85ºT, which is obviously higher than one of yogurt sold in the market, a little lower than the one reported by Luo et al. [10] and approximately consistent with the one reported by Zhang et al. [11] (158±16.3ºT) . But the titration acidity of sample KL-2 is obviously higher than the measured values of other samples, which may be related to species, quantity, acid-producing ability and fermentation time of microorganism in yogurt. Lactic acid is a non-volatile flavor substance generated from lactic acid bacteria metabolism as well as the main resource of unique flavor in yogurt. It makes yogurt to have a lower pH and a fresh and cool taste. Moreover, it owns the functions to improve storage property of yogurt, make protein easy to digest, promote gastrointestinal peristalsis, improve digestion and absorption of minerals and restrain reproduction of harmful microbes, etc. The content of lactic acid in 9 traditional fermented yak yogurts from Yangpachen district of Tibet is 17.92-37.72 mg/g and the average content, 23.38±6.05 mg/g, obviously higher than the one in yogurt sold in the market (12.50±1.16 mg/g). Meanwhile, the content difference of lactic acid in 9 samples is obvious. The content of lactic acid is related to species and fermentation time of microorganism etc. in yogurt. In addition, the activity of β-galactosidase also affect the content of lactic acid. The experimental result obtained by Ma et al. [12] shows that bacterial cell always generates β-galactosidase in the process of yogurt fermentation, whose activity is increased gradually with the extension of fermentation time. When the lactic acid generated is not enough to inhibit its activity, it will continue to break down lactose to generate lactic acid. Acetic acid is one of main volatile flavor substances in yogurt, whose content is 1.64-4.06 mg/g, the average one, 2.43±0.77 mg/g in this determination, and no obvious difference with acetic acid content of yogurt sold in the market. But the contents of acetic acids in 9 samples are different obviously. Pyruvic acid in milk gland is used to generate citric acid through biosynthesis. Citric acid is the prerequisite matter of characteristic flavor compound in yogurt. The content of citric acid measured this time is 1.12-2.70 mg/g, the average content, 2.00±0.55 mg/g, whose difference with the citric acid content of yogurt sold in the market is obvious. In addition, the difference in the citric acid contents of yak yogurt samples also is obvious. It is observed through the content distribution of 3 organic acids that the organic acid generated in the fermentation process of traditional fermented yak yogurt mainly is lactic acid. It is found through a comprehensive comparison that the lactic acid content and the titration acidity of traditional fermented yak yogurt are significantly higher than ones of common yogurt sold in the market, which also is shown in a more acid of yak yogurt than the common yogurt. The characteristic index of yak yogurt is determined as the content of lactic acid, 23.38±6.05mg/g and titration acidity, 166.99±51.8ºT. .51 μg/100g, which are significantly higher than ones of three yogurt sold in the market. The climatic condition in Qinghai-Tibet Plateau is poor and the food resource, scanty. Yak yogurt is full of vitamin B, which offers a good resource of vitamin for herdsman in Tibet area. Compared with the reported content of vitamin B in yak yogurt from Qinghai area [13] , the content of vitamin B 1 in these samples is approximately the same with the one of yak milk from Haibei prefecture. The contents of vitamin B 2 generally are low. But the contents of B 6 are slightly higher. When compared with the result determined by Airi Deng Caici Ke [8] , the contents of vitamin B 1 , vitamin B 2 and vitamin B 6 generally are higher. The mass fractions of vitamin B in the samples have an obvious difference, which is related to source of raw milk and fermentation environment etc. It is found through a comprehensive comparison that the content of vitamin B 1 in traditional fermented yak yogurt is significantly higher than the one in common yogurt sold in the market. It is determined that the characteristic index of yak yogurt includes the content of vitamin B 1 , 40.89±23.08μg/100g, the content of vitamin B 2 , 224.85±59.80 μg/100g and the content of vitamin B 6 , 101.92±56.50 μg/100g.
Organic Acids and Titration Acidity of Yak Yogurt
Summary
In the traditional fermented yak yogurt from Yangpachen district, the protein content is 4.06±1.06% (mass fraction), the amino acid nitrogen content, 62.09±7.19mg/100g, the alcohol content, 891.69±919.74 mg/kg and the lactic acid content, 23.38±6.05mg/g as well as the vitamin B 1 content, 40.89±23.08μg/100g. The above indexes are significantly different from the ones of common yogurt sold in the market. They can be taken as the characteristic index of yak yogurt. The component contents of yak yogurt samples have an obvious difference. The indexes including protein, amino acid nitrogen, alcohol content, titration acidity, organic acid, vitamin B and ash content as well as dry matter etc. present a highly significant difference (P<0.01).
